abstract This paper presents data on the optical properties, densities, and solubilities in water from to 100°C. of the normal crystalline formates of calcium, strontium, barium, magnesium, zinc, and cadmium. The optical properties determined are the refractive indices, optic axial angle, elongation, interference figure, and dispersion.
To encourage the use of so valuable a tool, it is desirable that there be determined, for series of organic compounds, accurate data which may serve as a source of reference for the organic chemist. The data should consist of those properties which would be of use in the microscopical identification of compounds-the optical character, the refractive index or indices, the optic axial angle, and the orientation of the principal optical directions with respect to those crystallographic directions which can be recognized. Such other crystallographic properties as the crystal system, crystal habit, and most commonly occurring form of crystal should also be given. Several articles have recently been published (3) which contain data of this type, and give references to the earlier work on this subject.
In this paper there will be included data on density and solubility also, since they are frequently useful in the identification of pure compounds.
The choice of the present subject for an initial project was governed by several conditions. At the inception of the work it was realized that it would be necessary to develop methods for the preparation of crystalline material of a sufficient degree of purity and in a form suitable for use with a microscope. It (5) , and of anhydrous strontium formate by Plathan (6) . m Schroder (7) gives values for the densities of the formates of calcium, strontium, barium, zinc, and cadmium, and Clarke (8) reports values for barium, cadmium, and zinc formates. Incidental to his crystallographic studies, Plathan (6) reports density determinations on calcium, strontium, and barium formates; Wagner (9) gives data on calcium and strontium formates, and Alexatt (10) gives the density of strontium formate. The densities of calcium, strontium, and barium formates have also been calculated from X-ray data by Nitta (11) .
Determinations of the solubilities of the formates of calcium, strontium, and barium are reported by Stanley (12) ; of calcium and barium formates by Krasnicki (13) ; and of calcium formate by Lumsden (14) . The recrystallization served to remove insoluble matter containing iron.
As was done with all the salts of this series except magnesium and zinc formates, total metal was determined by the following method: A weighed amount of the formate, contained in a porcelain crucible, was treated with dilute sulphuric acid. The solution was concentrated by evaporation, the acid driven off, and the residue ignited to dull redness, cooled, and weighed as sulphate. Combined strontium and barium were determined by the etheralcohol separation of the nitrates (16) Mair (21) and is illustrated in figure 1 At all other temperatures the solubility chamber was immersed in the constant-temperature water bath. This bath was contained in a well-insulated 16-liter earthenware jar, was covered with a layer of paraffin, and was fitted with a mechanical stirrer. For heating [vol.. u above room temperatures, the bath was equipped with knife-type heaters and electric lamps wired in parallel and actuated by a mercury regulator of the positive action type designed by H. J. Wing (25) .
Xylene w^as used as the expansion liquid, rather than toluene, to lessen evolution of gas at the higher temperatures. For The two existing determinations of the solubility of barium formate (12) (13) are not at all in agreement. They are given in figure 5, together with the results of the present investigation.
No previous determinations of solubility were found for the formates of magnesium, zinc, or cadmium, except the statement (15) that magnesium formate is soluble in 13 parts of water. The solubilities found for zinc and cadmium formates are given in figure 6 , and the results of the investigation on magnesium formate in figure 7 .
The solubilities of the formates investigated are shown in table 3 at 10-degree intervals; the solubilities of strontium and cadmium formates are also shown at the transition points. previous investigator (27) , and was apparently incapable of maintaining the necessary temperatures. The work of other investigators (14) -
